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Sxeolf Srolf| Iru Yhqwxuh Fdslwdo
�

Fkulvwldq Nhxvfkqljj

Xqlyhuvlw| ri Vw1Jdoohq/ FHSU dqg FHVlir

Vruhq Er Qlhovhq

Frshqkdjhq Exvlqhvv Vfkrro/ HSUX/ FHSU/ dqg FHVlir

Iheuxdu| 5334

Devwudfw

Wklv sdshu sursrvhv d vlpsoh sduwldo htxloleulxp prgho wr lqyhvwljdwh wkh

h�hfwv ri jryhuqphqw srolf| rq yhqwxuh fdslwdo edfnhg lqyhvwphqwv1 Jlylqj

xs dq dowhuqdwlyh fduhhu/ hqwuhsuhqhxuv irfxv wkhlu h�ruw rq d vlqjoh/ kljk ulvn

yhqwxuh hdfk1 Yhqwxuh fdslwdolvwv dftxluh dq htxlw| vwdnh dqg r�hu d edvh

vdodu| dv zhoo1 Lq dgglwlrq wr surylglqj lqfhqwlyh frpsdwleoh htxlw| �qdqfh/

wkh| vxssruw wkh yhqwxuh zlwk pdqdjhuldo dgylfh wr udlvh vxuylydo fkdqfhv1 Zh

dqdo|}h vhyhudo srolf| phdvxuhv dgguhvvhg dw yhqwxuh fdslwdo dfwlylw|= jryhuq0

phqw vshqglqj rq hqwuhsuhqhxuldo wudlqlqj/ vxevlglhv wr htxlsphqw lqyhvwphqw/

dqg rxwsxw vxevlglhv dw wkh surgxfwlrq vwdjh1 Zkloh wkhvh phdvxuhv vwlpxodwh

hqwuhsuhqhxuvkls/ rqo| frvw0h�hfwlyh jryhuqphqw vhuylfhv fdq lpsuryh zhoiduh1

Nh|zrugv= yhqwxuh fdslwdo/ prudo kd}dug/ pdqdjhuldo dgylfh/ sxeolf srolf|1

MHO Frghv= G;5/ J57/ K57/ K581

�

Zh wkdqn wkh sduwlflsdqwv ri wkh LLSI frqjuhvv 5333 lq Vhylood dqg dq dqrq|prxv uhihuhh iru frqvwuxf0

wlyh frpphqwv1 Nhxvfkqljj/ Xqlyhuvlw| ri Vw1Jdoohq +LII0KVJ,/ Yduqexhovwudvvh 4</ FK0<333 Vw1Jdoohq/

Vzlw}huodqg/ Skrqh=.740:4055705853/ Id{=059:3/ H0pdlo= fkulvwldq1nhxvfkqljjCxqlvj1fk1 Qlhovhq/ Frshq0

kdjhq Exvlqhvv Vfkrro/ Vroemhuj Sodgv 6/ GN05333 Iuhghulnvehuj/ Ghqpdun/ H0pdlo= veq1hfrCfev1gn1
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4 Lqwurgxfwlrq

Pxfk ri lqqrydwlyh dfwlylw| ruljlqdwhv zlwk slrqhhulqj hqwuhsuhqhxuv vwduwlqj xs qhz

exvlqhvvhv1 Odfnlqj wkh uhtxluhg �qdqfldo uhvrxufhv/ hqwuhsuhqhxuv pxvw xvxdoo| uho| rq

rxwvlgh �qdqfh wr vwduw xs d frpsdq|1 Xqiruwxqdwho|/ rxwvlgh �qdqflhuv �qg lw gl!fxow

wr hydoxdwh surmhfwv zlwk dffhswdeoh uholdelolw| vlqfh wkh whfkqrorjlfdo ihdvlelolw| dqg frp0

phufldo srwhqwldo ri qhz yhqwxuhv duh odujho| xqnqrzq1 Zkloh pdq| hvvhqwldo ihdwxuhv ri

wkh surmhfw duh nqrzq wr wkh hqwuhsuhqhxu/ kh fdqqrw fuhgleo| frppxqlfdwh wkhp wr rxw0

vlgh �qdqflhuv1 Ordqv fdqqrw eh vhfxuhg gxh wr d odfn ri froodwhudo1 Qhlwkhu lv wkhuh dq|

sdvw wudfn uhfrug wkdw pljkw khos wr jdxjh wkh ixwxuh exvlqhvv srwhqwldo1 Wkh sureohp lv

ixuwkhu djjudydwhg e| wkh idfw wkdw hqwuhsuhqhxuv xvxdoo| odfn frpphufldo dqg pdqdjhuldo

h{shulhqfh1 Pruh riwhq wkdq qrw wkh| vwduw zlwk d surihvvlrqdo fduhhu lq hqjlqhhulqj dqg

qdwxudo vflhqfhv udwkhu wkdq lq exvlqhvv1 Kljk ulvnv dqg vhyhuh lqirupdwlrqdo dv|pphwulhv

whqg wr suhyhqw edqn ordqv ru htxlw| �qdqfh e| lqghshqghqw lqyhvwruv1 Yhqwxuh fdslwdo

kdv frph wr vshfldol}h lq �qdqflqj hduo| vwdjh exvlqhvvhv zkhuh pdqdjhuldo dgylfh dqg

frqwuro lv riwhq dv qhfhvvdu| dv �qdqfldo uhvrxufhv1

Wklv sdshu sursrvhv d vw|ol}hg prgho ri yhqwxuh fdslwdo edfnhg lqyhvwphqwv/ hpskd0

vl}lqj wzr hvvhqwldo frqwulexwlrqv ri yhqwxuh fdslwdolvwv +YFv,1 Iluvw/ wkh| duudqjh iru

lqfhqwlyh frpsdwleoh frqwudfwv wr dpholrudwh sureohpv ri dv|pphwulf lqirupdwlrq derxw

hqwuhsuhqhxuldo h�ruw gxulqj wkh hduo| vwdjh ri vwduw0xs lqyhvwphqw1 Wkh hqwuhsuhqhxuldo

frqwulexwlrq lv ghhphg fulwlfdo/ dqg lqfhqwlyh frpsdwlelolw| lv d pdwwhu ri vxuylydo1 Li wkh

hqwuhsuhqhxu grhv qrw fduh/ wkh yhqwxuh lv erxqg wr idlo iru vxuh/ uhvxowlqj lq d frpsohwh

orvv ri lqyhvwhg ixqgv1 Vhfrqg/ gudzlqj rq lqgxvwu| zlgh h{shulhqfh lq ixqglqj dqg sur0

prwlqj wkh ghyhorsphqw ri qhz exvlqhvvhv/ wkh YF lv lq d srvlwlrq wr jlyh ydoxdeoh dgylfh

wkdw ixuwkhu hqkdqfhv wkh vxuylydo suredelolw| ri hduo| vwdjh exvlqhvvhv1

Uhfhqwo|/ wkh �qdqfh olwhudwxuh rq yhqwxuh fdslwdo kdv jurzq frqvlghudeoh/ erwk wkhr0

uhwlfdo dqg hpslulfdo ^Jrpshuv dqg Ohuqhu +4<<<,/ Uhsxoor dqg Vxduh} +4<<;,/ Ehujhpdqq

dqg Khjh +4<<;,/ Fruqhool dqg \rvkd +4<<:, dqg Vdkopdqq +4<<3,/ iru h{dpsoh`1 Wklv

olwhudwxuh lv pdlqo| suhrffxslhg zlwk vfuhhqlqj/ ydulrxv frqwudfwxdo duudqjhphqwv vxfk
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dv frqyhuwleoh ghew/ vwdjh �qdqflqj/ prqlwrulqj dqg rwkhu dvshfwv ri jryhuqdqfh1 D ulj0

rurxv srolf| dqdo|vlv lv doprvw hqwluho| qhjohfwhg/ sxeolf srolf| lv pdlqo| glvfxvvhg lq

udwkhu lpsuhflvh dqg lqirupdo whupv1 Dw wkh vdph wlph/ jryhuqphqwv lq pdq| frxqwulhv

duh dfwlyho| frqwhpsodwlqj phdvxuhv/ erwk dw wkh orfdo dqg vwdwh ohyhov/ wr vwlpxodwh hq0

wuhsuhqhxuldo dfwlylw| dqg wr hqvxuh wkdw dghtxdwh �qdqflqj dqg dgylfh lv suhvhqw wr edfn

xs exvlqhvv irupdwlrq1 Wklv sdshu dwwhpswv wr �oo wkh jds dqg lqyhvwljdwhv krz vxevlglhv

wr wkh sulydwh vhfwru dqg jryhuqphqw surjudpv iru hqwuhsuhqhxuldo wudlqlqj dqg dgylfh

pljkw khos wr surprwh hqwuhsuhqhxuvkls dqg yhqwxuh fdslwdo edfnhg lqyhvwphqw14 Sduwo|/

rxu vwxg| dovr uhodwhv wr wkh pruh wudglwlrqdo sxeolf �qdqfh olwhudwxuh rq hqwuhsuhqhxu0

vkls dqg ulvn0wdnlqj ^Jrugrq +4<<;,/ Erdgzd| hw do1 +4<<4,/ Ndqexu +4<;3,/ Nlkovwurp

dqg Od�rqw +4<;6,/ dqg wkh olwhudwxuh phqwlrqhg lq wkh vxuyh| e| Exfkkro} dqg Nrqudg

+4<<<,`1 Wkh h{fhswlrq lv Srwhued +4<;<, zkr srlqwv wr wkh lpsruwdqfh ri fdslwdo jdlqv

wd{dwlrq iru wkh vxsso| ri yhqwxuh fdslwdo �qdqfh1 Qrqh ri wkhvh sdshuv/ krzhyhu/ sd|v

pxfk dwwhqwlrq wr wkh w|slfdo frqwudfwxdo duudqjhphqwv lq yhqwxuh fdslwdo �qdqfh dqg wkh

surgxfwlyh frqwulexwlrq ri YFv1

Wklv sdshu r�huv vrph lpsruwdqw lqvljkwv= Erwk wkh lqyhvwphqw dqg rxwsxw vxevlglhv

vwlpxodwh hqwuhsuhqhxuvkls dqg lqgxvwu| vxsso| lq wkh hqwuhsuhqhxuldo vhfwru1 Xqghu

dq dgghg dvvxpswlrq/ wkh vdph krogv iru jryhuqphqw vhuylfhv1 Wkh vwlpxoxv ghshqgv

lpsruwdqwo| rq krz wkhvh srolf| phdvxuhv d�hfw wkh h{whqw ri pdqdjhuldo dgylfh dqg/ lq

wxuq/ frvw wr pdunhw ri d w|slfdo yhqwxuh1 Qrwzlwkvwdqglqj d prudo kd}dug sureohp/ wkh

hqwuhsuhqhxuldo vhfwru lv iuhh iurp dq| pdunhw glvwruwlrqv wkdw sxeolf srolf| frxog xvhixoo|

wdujhw1 Qrqh ri wkh vxevlglhv wkhuhiruh |lhogv �uvw rughu zhoiduh jdlqv1 Wkh jryhuqphqw

hqkdqfhv zhoiduh/ krzhyhu/ li lw vxssolhv frvw0h�hfwlyh vhuylfhv iru hqwuhsuhqhxuldo wudlqlqj

dqg lqiudvwuxfwxuh1 Zh lqyhvwljdwh wkh zhoiduh jdlqv iurp pdujlqdo h{shqglwxuhv dv zhoo dv

wkhlu rswlpdo ohyho1 Wkh sdshu surfhhgv dv iroorzv1 Vhfwlrq 5 vhwv xs wkh prgho/ glvfxvvlqj

4Nhxvfkqljj dqg Qlhovhq +5333, lqyhvwljdwh wkh uhodwlrq ehwzhhq jhqhudo wd{hv/ hqwuhsuhqhxuldo lqyhvw0

phqw dqg yhqwxuh fdslwdo zlwklq d jhqhudo htxloleulxp prgho1 Wklv sdshu dgrswv d sduwldo htxloleulxp

iudphzrun wr vlpsoli| srolf| dqdo|vlv exw h{whqgv wkh irfxv wr lqfoxgh jryhuqphqw vshqglqj wdujhwhg wr

vwduw0xs hqwuhsuhqhxuv1
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wkh uhohydqw lqglylgxdo fkrlfhv lqfoxglqj �qdqfldo frqwudfwlqj dqg pdqdjhuldo dgylfh rq

wkh sduw ri yhqwxuh fdslwdolvwv/ dqg lqgxvwu| htxloleulxp1 Vhfwlrq 6 h{dplqhv wkh lpsdfw

ri jryhuqphqw srolf| rq hqwuhsuhqhxuvkls dqg pdqdjhuldo dgylfh zkloh vhfwlrq 7 frqvlghuv

zhoiduh lpsolfdwlrqv1 Vhfwlrq 8 forvhv zlwk vrph uhpdunv rq uhodwhg dqg ixwxuh zrun1

5 D Vlpsoh Prgho ri Yhqwxuh Fdslwdo

514 Gh�qlwlrqv

Zh sursrvh d sduwldo htxloleulxp prgho ri yhqwxuh fdslwdo edfnhg lqyhvwphqw dqg vwduw

zlwk gh�qlwlrqv dqg qrwdwlrq1 Zh wkhq vwxg| krz YFv duudqjh wkh htxlw| frqwudfw zlwk

srwhqwldo hqwuhsuhqhxuv wr ryhufrph lqfhqwlyh sureohpv dulvlqj iurp wkhlu lqirupdwlrqdo

glvdgydqwdjh1 Wkh iroorzlqj vxevhfwlrq lqyhvwljdwhv wkh lqfhqwlyhv ri YFv wr vxssruw wkh

yhqwxuh zlwk ydoxdeoh exvlqhvv dgylfh1 Ilqdoo|/ wkh lqgxvwu| htxloleulxp lv vroyhg1

Ulvn/ H�ruw dqg Dgylfh= Yhqwxuh fdslwdo lv frqfhuqhg zlwk vwduw0xs lqyhvwphqw wkdw

surplvhv kljk uhwxuqv exw lv vxemhfw wr kljk ulvn dv zhoo1 Vxuylydo fkdqfhv fulwlfdoo| ghshqg

rq wlph dqg h�ruw ri hqwuhsuhqhxuv lq wkh hduo| vwdjh ri exvlqhvv irupdwlrq1 Gxh wr d odfn

ri rzq uhvrxufhv/ wkh| uhtxluh wkh sduwlflsdwlrq ri rxwvlgh lqyhvwruv wr vwduw xs wkh yhqwxuh1

Yhqwxuh fdslwdo �qdqfh/ krzhyhu/ lv qr vlpsoh pdwwhu1 Sur�w vkdulqj zlwk rxwvlgh lqyhvwruv

whqgv wr zhdnhq hqwuhsuhqhxuldo lqfhqwlyhv dqg pd|/ wkhuhe|/ hqgdqjhu wkh vxffhvv ri wkh

surmhfw1 Vlqfh �qdqflhuv duh jhqhudoo| pxfk ohvv lqiruphg derxw ghyhorsphqwv lqvlgh

wkh frpsdq|/ hqwuhsuhqhxuv pljkw �qg lw hdv| wr sxuvxh rwkhu oxfudwlyh dfwlylwlhv qrw

frqgxflyh wr wkh vxffhvv ri wkh yhqwxuh/ wkhuhe| wkuhdwhqlqj wkh uhwxuq wr wkh lqyhvwru1

Zlwk wklv lqirupdwlrqdo glvdgydqwdjh/ rxwvlgh �qdqflhuv �qg lw gl!fxow wr uhwdlq lq xhqfh

dqg frqwuro dqg wr vhfxuh d uhdvrqdeo| vdih uhwxuq rq wkhlu lqyhvwphqw1 Wr fdswxuh wkh

edvlf dvshfwv ri wklv prudo kd}dug sureohp/ zh sursrvh d vlpsoh irupxodwlrq ri h�ruw e

dqg dvvxph wkdw wkh hqwuhsuhqhxu pxvw ghyrwh d plqlpxp dprxqw f 	 B 	 � ri wlph

wr wkh yhqwxuh zklfk lv iuhho| revhuydeoh1 Vklunlqj lv doo wrr reylrxv li wkh hqwuhsuhqhxu
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qhyhu vkrzv xs lq khu frpsdq|1 Jlyhq wkdw wrwdo wlph hqgrzphqw lv xqlw|/ rqo| wkh

uhvw ri wlph � � B lv xqghu glvfuhwlrq dqg lv dvvxphg qrw wr eh revhuydeoh e| wkh YF1

Kljk h�ruw phdqv wkdw/ lq dgglwlrq wr wkh edvlf dfwlylw| B/ wkh hqwuhsuhqhxu dovr ghyrwhv

� � B ri khu wlph h{foxvlyho| wr wkh yhqwxuh1 Orz h�ruw ru vklunlqj phdqv wkdw wlph lv

gluhfwhg wr vrph oxfudwlyh rxwvlgh dfwlylw|/ wkxv sxwwlqj wkh sursrvhg surmhfw dw ulvn1 Wkh

hqwuhsuhqhxu*v frqwulexwlrq lv fulwlfdo lq wkh vhqvh wkdw fkdqfhv iru exvlqhvv vxuylydo duh

}hur li vkh qhjohfwv wkh yhqwxuh1 D srvlwlyh vxuylydo fkdqfh uhtxluhv kljk h�ruw +R : f li

e ' � � B, zkloh wkh exvlqhvv idlov iru vxuh li h�ruw lv orz +R ' f li e ' f,15 Zh vxssuhvv

wkh h�ruw yduldeoh lq wkh suredelolw| R/ nqrzlqj wkdw lw lv srvlwlyh rqo| li wkh hqwuhsuhqhxu

vxssolhv kljk h�ruw1

Qrwzlwkvwdqglqj wkh fulwlfdo frqwulexwlrq ri hqwuhsuhqhxuv/ frpphufldo vxffhvv ri d

vwduw0xs frpsdq| lv w|slfdoo| hqkdqfhg e| wkh dfwlylw| ri YFv zkr qrw rqo| surylgh ht0

xlw| �qdqfh exw dovr vxssruw wkh hqwhusulvh zlwk ydoxdeoh exvlqhvv dgylfh dqg lqgxvwu|

h{shulhqfh1 Lq dgglwlrq wr wkh hqwuhsuhqhxu*v h�ruw/ zh wkxv srvwxodwh d surgxfwlyh frq0

wulexwlrq ri wkh YF frqvlvwlqj ri vrph pdqdjhuldo vhuylfhv @1 Vxfk exvlqhvv dgylfh lv

edgo| qhhghg lq idfh ri wkh pdqdjhuldo lqfrpshwhqfh ri iuhvk hqwuhsuhqhxuv lq wkhlu hduo|

fduhhu1 Txlwh riwhq/ jryhuqphqwv dovr surylgh hgxfdwlrqdo wudlqlqj dqg lqirupdwlrqdo ru

whfkqrorjlfdo vhuylfhv iru srwhqwldo hqwuhsuhqhxuv/ lqyhvw lq vshfldo lqiudvwuxfwxuh vxfk dv

exvlqhvv lqfxedwruv dqg vflhqfh sdunv/ dqg vshqg uhvrxufhv rq uhprylqj uhjxodwru| dqg

dgplqlvwudwlyh revwdfohv wr vwduw0xs dfwlylw|1 Vrph jryhuqphqwv uxq wkhlu rzq yhqwxuh

fdslwdo ixqgv wr surprwh exvlqhvv irupdwlrq16 Vxfk sxeolf vhuylfhv/ ghqrwhg e| }/ duh dovr

lqwhqghg wr udlvh vxuylydo udwhv1 Erwk wkh YF*v exvlqhvv dgylfh dqg jryhuqphqw vhuylfhv

duh dvvxphg wr hqkdqfh wkh vxffhvv suredelolw| ri qhz yhqwxuhv dffruglqj wr

R ' RE@c }�c
YR

Y@
: f :

Y2R

Y@2
c

YR

Y}
: fc REfc f� ' Rf : fc *�4

@c}<"

RE@c }� 	 �� +4,

5Lq wklv doo ru qrwklqj vlwxdwlrq/ lqwhuphgldwh h�ruw ohyhov/ 3 ? h ? 4� �/ duh luuhohydqw1
6Jryhuqphqwv riwhq fkdujh d ihh zklfk lv prvwo| v|perolf/ krzhyhu/ dqg lv ljqruhg lq rxu dqdo|vlv1

Vwruh| dqg Whwkhu +4<<;, surylgh d ylylg dffrxqw ri wkh udqjh ri jryhuqphqw dfwlylwlhv lqwhqghg wr

surprwh exvlqhvv irupdwlrq lq vflhqfh edvhg lqgxvwulhv1 Vhh Ohuqhu +4<<<, rq wkh jryhuqphqw dv d

yhqwxuh fdslwdolvw1
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Iru wkh vdnh ri vlpsolflw| dqg vkruwqhvv/ zh vkdoo frqvlvwhqwo| xvh wkh qrwdwlrq

R
�
�

YR

Y@
c R��

�

Y2R

Y@2
�

Dq| jrrg dgylfh ri wkh YF dv zhoo dv jryhuqphqw vxssruw duh frpsohwho| zdvwhg li wkh

hqwuhsuhqhxu grhvq*w fduh/ l1h1 R ' f lq fdvh ri orz h�ruw1 Lq wklv vhqvh/ hqwuhsuhqhxuldo

h�ruw lv fulwlfdo1 Pdqdjhuldo dgylfh dqg jryhuqphqw vhuylfhv/ lq frqwudvw/ duh khosixo exw

qrw hvvhqwldo1 Ilqdoo|/ hyhq zlwk wkh prvw lqwhqvlyh sulydwh dqg sxeolf vxssruw/ vwduw0xs

lqyhvwphqw uhpdlqv d ulvn| exvlqhvv1

Wkh Sruwirolr Frpsdq|= Wkh w|slfdo olih0f|foh ri d qhz �up pd| eh urxjko| ghfrp0

srvhg lqwr wzr skdvhv1 Lq wkh �uvw skdvh/ frqvlghudeoh lqyhvwphqwv duh uhtxluhg wr vhw

xs wkh frpsdq|1 Hduo| vwdjh lqyhvwphqw lqfoxghv d edvh vdodu| K wr wkh hqwuhsuhqhxu iru

ixuwkhu surgxfw ghyhorsphqw dqg pdunhw uhvhdufk soxv d �{hg frvw g iru htxlsphqw1 Li

wkh �up lv d idloxuh/ wkhvh h{shqglwxuhv duh orvw1 Li lw lv vxffhvvixoo| hvwdeolvkhg/ rqh xqlw

ri rxwsxw lv surgxfhg/ hduqlqj d sur�w ri E� n j�' zkhuh ' lv wkh ghpdqg sulfh dqg

j dq rxwsxw vxevlg|1 D vxffhvvixo �up wkxv hduqv qhw sur�wv E� n j�' � K � E�� 5�g

zkhuh htxlsphqw lqyhvwphqw lv srvvleo| vxevlgl}hg dw d udwh 51 Dsduw iurp wd{ ghsuh0

fldwlrq xvxdoo| ehlqj pruh dgydqwdjhrxv wkdq wuxh hfrqrplf ghsuhfldwlrq/ jryhuqphqwv

riwhq surylgh gluhfw vxevlglhv rq U)G htxlsphqw dv zhoo1 Lq fdvh ri exvlqhvv idloxuh/ wkh

lqlwldo lqyhvwphqw lv orvw zlwkrxw dq| uhwxuq1 H{shfwhg qhw sur�w lv/ wkxv/

R' E� n j�� K� E� � 5�g�

Wkh Yhqwxuh Fdslwdolvw= E| dvvxpswlrq/ wkh irxqglqj hqwuhsuhqhxu odfnv rzq ixqgv1

Khu rqo| fdslwdo lv d exvlqhvv lghd1 Wr jhw wkh �up vwduwhg/ wkh YF pxvw lqmhfw htxlw| lq

wkh dprxqw ri

U ' Kn E� � 5�gc

zklfk lv jlyhq lq h{fkdqjh iru d vkduh � � r ri jurvv sur�wv ' E� n j�1 Lq dgglwlrq wr

htxlw| �qdqfh/ wkh YF dovr vxssruwv wkh yhqwxuh zlwk pdqdjhuldo dgylfh1 Wkh YF*v
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dgylvru| dfwlylw| xvhv @ xqlwv ri oderu/ jlylqj d zdjh frvw ri @� shu surmhfw1 Qrwh wkdw

wkh YF fdofxodwhv zlwk h{shfwhg sur�wv ehfdxvh vkh lv dvvxphg wr krog d glyhuvl�hg

sruwirolr ri vwduw0xs frpsdqlhv wkdw holplqdwhv doo lqfrph ulvn1 Khu h{shfwhg sur�wv duh

E�� r� E� n j� R'� @� � U ru

� ' E�� r� R' E� n j�� @� � K� E�� 5�g� +5,

Wkh h{shfwhg lqfrph S ri wkh hqwuhsuhqhxu gluhfwo| uhgxfhv wkh dprxqw wkdw pd| srvvleo|

eh fodlphg e| wkh YF/

S ' rR' E� n j� n K� +6,

Lw zloo suryh xvhixo wr zulwh sur�wv ri wkh YF �up dv

� ' R' E� n j�� @� � E�� 5�g � S� +7,

Jryhuqphqw H{shqglwxuhv= Wkh jryhuqphqw vshqgv rq vxevlglhv 5 wr htxlsphqw

lqyhvwphqw dqg rq rxwsxw vxevlglhv j1 Lw dovr lqfxuv h{shqglwxuh rq sxeolf wudlqlqj

vfkhphv dqg rwkhu exvlqhvv uhodwhg vhuylfhv +} shu surmhfw,1 Lq wrwdo/ h{shfwhg vshqglqj

rq hdfk surmhfw dprxqwv wr

C � jR'n 5g n }� +8,

Wkh +h{shfwhg, mrlqw  rzv iurp d surmhfw wr doo sduwlhv lqyroyhg +YF/ hqwuhsuhqhxu/ frq0

vxowdqwv/ dqg jryhuqphqw, vxp xs wr

�n Sn @� � jR'� 5g � } ' R'�g � }� +9,

zkhuh S/ wkh h{shfwhg ydoxh ri hqwuhsuhqhxuldo lqfrph/ pxvw lqfoxgh d ulvn suhplxp ryhu

dowhuqdwlyh zdjh lqfrph � wr frpshqvdwh iru ulvn0ehdulqj1

515 Yhqwxuh Fdslwdo Frqwudfw

Wkh irxqglqj hqwuhsuhqhxu/ e| dvvxpswlrq/ odfnv dq| rzq uhvrxufhv wr vwduw wkh �up exw

frqwulexwhv wr wkh yhqwxuh pdlqo| zlwk khu exvlqhvv lghd1 Lq h{fkdqjh iru d uhdvrqdeo|

:



odujh htxlw| vkduh/ wkh YF pxvw wkhuhiruh sd| iru vwduw0xs frvw1 D w|slfdo hqwuhsuhqhxu

sxuvxhv d vlqjoh surmhfw dqg lv h{srvhg wr h{lvwhqwldo lqfrph ulvn dvvrfldwhg zlwk khu

htxlw| vkduh1 Kdylqj qr rwkhu lqfrph dqg ehlqj ulvn0dyhuvh/ vkh pxvw lqvlvw rq vrph

irup ri lqvxudqfh1 Vlqfh wkh YF pdqdjhv d vx!flhqwo| odujh froohfwlrq ri surmhfwv/ vkh lv

deoh wr glyhuvli| ulvn dqg frxog frvwohvvo| surylgh lqvxudqfh wr wkh hqwuhsuhqhxu17 Lq wkh

devhqfh ri lqfhqwlyh sureohpv/ h!flhqw ulvn0vkdulqj fdoov iru frpsohwh lqvxudqfh1 Diwhu wkh

YF frqwudfw lv vljqhg/ krzhyhu/ wkh vxffhvv ri d surmhfw vwloo uhvwv rq wkh hqwuhsuhqhxu*v

h�ruw1 Vlqfh wkh �qdqflhu fdqqrw revhuyh dqg yhuli| h�ruw/ wkh frqwudfw fdqqrw eh pdgh

frqwlqjhqw rq lw1 Wr suhvhuyh lqfhqwlyhv/ wkh hqwuhsuhqhxu pxvw vkduh lq wkh surmhfw ulvn1

Lqvxudqfh lv olplwhg e| wkh h{whqw ri d prudo kd}dug sureohp1 D w|slfdo YF frqwudfw wkxv

frpelqhv d edvh vdodu| dqg d sur�w vkduh wr sduwldoo| lqvxuh wkh hqwuhsuhqhxu dqg dw wkh

vdph wlph pdnh khu vx!flhqwo| lqwhuhvwhg lq vxffhvv18

Wkh vhtxhqfh ri hyhqwv vwduwv zlwk wkh YF ghvljqlqj dqg r�hulqj d frqwudfw diwhu ehlqj

dssurdfkhg e| dq hqwuhsuhqhxu/ dqg surplvlqj d yhul�deoh ohyho ri dgylfh19 Jryhuqphqw

vxssruw lv dq h{rjhqrxvo| ghwhuplqhg srolf| yduldeoh1 Jlyhq wkh sur�w vkduh dqg edvh

vdodu| dv vshfl�hg lq wkh frqwudfw/ dqg jlyhq wkh ohyho ri h{whuqdo vxssruw/ wkh hqwuhsuhqhxu

fkrrvhv h�ruw1 Doo wkuhh dfwlylwlhv mrlqwo| ghwhuplqh wkh suredelolw| ri vxffhvv1 Hyhqwx0

doo|/ diwhu vxffhvv ru idloxuh ri wkh surmhfw lv ghwhuplqhg/ sd|phqwv duh pdgh dffruglqj wr

wkh surylvlrqv ri wkh frqwudfw1 Dv +7, vxjjhvwv/ wkh pd{lpl}dwlrq sureohp ri wkh YF lv

frqyhqlhqwo| ghfrpsrvhg lqwr wzr sduwv1 Iluvw/ jlyhq d ohyho ri dgylfh dqg dq dvvrfldwhg

vxffhvv udwh R/ vkh fkrrvhv d sur�w vkduh r dqg d edvh vdodu| K wr plqlpl}h h{shfwhg

sd|phqwv S wr wkh hqwuhsuhqhxu/ vxemhfw wr lqfhqwlyh frpsdwlelolw| +LF, dqg sduwlflsd0

wlrq frqvwudlqwv +SF,1 Lqfhqwlyh frpsdwlelolw| uhtxluhv wkdw wkh hqwuhsuhqhxu pxvw �qg lw

rswlpdo wr vxsso| kljk h�ruw/ rwkhuzlvh wkh YF lv ohiw zlwkrxw uhyhqxhv1 Wkh frqwudfw

pxvw dovr eh jhqhurxv hqrxjk wr suhyhqw wkh hqwuhsuhqhxu iurp sxuvxlqj dq dowhuqdwlyh

7Wkh dvvxpswlrq ri frpsohwh ulvn glyhuvl�fdwlrq pd| vhhp xquhdolvwlf wr vrph ghjuhh1 Lq dq| fdvh/

rxu txdolwdwlyh uhvxowv ehorz vkrxog qrw fkdqjh li lqfrpsohwh ulvn glyhuvl�fdwlrq zhuh doorzhg iru1
8Rq wkh rswlpdolw| ri wklv vfkhph/ vhh iq1 ; ehorz1
9Zh wkxv dvvxph wkdw wkh YF*v frqwulexwlrq lv qrw vxemhfw wr prudo kd}dug1 Iru d glvfxvvlrq ri grxeoh

vlghg prudo kd}dug lq d vlplodu frqwh{w/ vhh Ndqqldlqhq dqg Nhxvfkqljj +5333,1

;



fduhhu +SF,1 Wkh plqlpl}hg frvw ri wkh frqwudfw ghshqgv rq wkh vxuylydo udwh R zklfk lv

frqwuroohg e| dq dssursuldwh dprxqw ri dgylfh1 Vhfrqg/ wkh YF fkrrvhv khu pdqdjhuldo

lqsxw @ wr pd{lpl}h khu ryhudoo uhwxuqv1

Zh vwduw zlwk wkh �uvw sduw ri wkh YF*v ghflvlrq sureohp1 Wkh �qdqfldo frqwudfw frq0

vlvwv ri d sur�w vkduh dqg d edvh vdodu| wkdw wkh YF +sulqflsdo, r�huv wr wkh hqwuhsuhqhxu

+djhqw,1 Lq fkrrvlqj r dqg K/ wkh YF wkxv frqfhghv dq lqfrph wr wkh hqwuhsuhqhxu htxdo

wr r � ' E� n j� n K/ li wkh yhqwxuh vxffhhgv/ exw rqo| K/ li lw idlov1 Li wkh hqwuhsuhqhxu

vklunv/ wkh exvlqhvv dozd|v idlov1 Lq wklv fdvh wkh hqwuhsuhqhxu lv ohiw zlwk d prghvw edvh

vdodu| K/ exw pd| uhds vrph rxwvlgh lqfrph E�� B�� iurp vklunlqj/ jlylqj K n E� � B��

lq wrwdo1 Gh�qlqj

w � r �' E� n j� c

wkh hqwuhsuhqhxu uhfhlyhv dq h{shfwhg lqfrph ri S ' Rw n K li h�ruw lv kljk1 Wr nhhs

wkh dqdo|vlv wudfwdeoh/ zh frq�qh rxuvhoyhv wr suhihuhqfhv ihdwxulqj frqvwdqw uhodwlyh ulvn

dyhuvlrq1 Lq idfw/ zh dvvxph wkh uhodwlyh ulvn dyhuvlrq frh!flhqw wr eh htxdo wr xqlw|/

lpso|lqj wkdw wkh hqwuhsuhqhxu*v xwlolw| iurp lqfrph lv orjdulwkplf= � E+� ' *? E+�1: Wkh

YF*v sureohp lv qrz/

S ' 4�?wcK Rw n K r�|�

�� G R *? Ew n K� n E� � R� *? EK� � *? E�� c

U� G R *? Ew n K� n E� � R� *? EK� � *? EKn E�� B��� �

+:,

Wkh whupv ri wkh frqwudfw pxvw eh jhqhurxv hqrxjk vr wkdw srwhqwldo hqwuhsuhqhxuv duh

zloolqj wr jlyh xs dq dowhuqdwlyh lqfrph iurp d vdih pdqxidfwxulqj mre zklfk hduqv d zdjh

�1 Wkh sduwlflsdwlrq frqvwudlqw +SF, hqvxuhv wkdw h{shfwhg xwlolw| iurp hqwuhsuhqhxuvkls

lv dw ohdvw dv kljk dv xwlolw| iurp d vdih zrunhu*v vdodu|1 Ixuwkhupruh/ wkh sulqflsdo pxvw

pdnh vxuh wkdw wkh djhqw vxssolhv kljk h�ruw/ rwkhuzlvh vkh zrxog kdyh qr fkdqfh wr

froohfw uhyhqxhv vlqfh hqwuhsuhqhxuldo qhjohfw uhvxowv lq exvlqhvv idloxuh iru vxuh1 Wkh

:
Jhqhudol}lqj iurp d xqlwdu| wr d qrq0xqlwdu| uhodwlyh ulvn dyhuvlrq frh!flhqw grhv qrw fkdqjh txdol0

wdwlyh uhvxowv/ exw rqo| dggv wr frpsoh{lw|1

<



lqfhqwlyh frpsdwlelolw| frqvwudlqw +LF, vwdwhv wkdw h{shfwhg xwlolw| iurp vxsso|lqj kljk

h�ruw lv dw ohdvw dv kljk dv xwlolw| ghulyhg iurp vklunlqj1;

Dv d ehqfkpdun/ frqvlghu �uvw wkh ixoo lqirupdwlrq fdvh1 Zkhq h�ruw lv yhul�deoh/

wkh frqwudfw pd| eh frqglwlrqhg rq h�ruw zlwkrxw dq| lqfhqwlyh sureohpv1 Zkhq wkh

lqfhqwlyh frqvwudlqw lv gursshg/ wkh frvw plqlpl}lqj vroxwlrq lv K ' � dqg w ' f1 Lw

lv h!flhqw wr surylgh ixoo lqvxudqfh/ rwkhuzlvh h{shfwhg frvw zrxog rqo| eh lq dwhg e|

wkh uhtxluhg ulvn suhplxp ryhu vdih zdjh lqfrph1 Wkh ulvn0dyhuvh hqwuhsuhqhxu idfhv d

qrq0glyhuvl�deoh lqfrph ulvn vlqfh vkh sxuvxhv d vlqjoh surmhfw rqo|1 Vlqfh wkh YF krogv

d glyhuvl�hg sruwirolr zlwk lqghshqghqw ulvnv/ vkh fdq frvwohvvo| surylgh lqvxudqfh1

Zlwk dv|pphwulf lqirupdwlrq/ erwk frqvwudlqwv duh elqglqj1 Wkh frvw plqlpl}lqj

vroxwlrq lv rewdlqhg e| frpsxwlqj wkh lqwhuvhfwlrq ri wkhp1 Zh rewdlq *?EKnE� � B��� '

*?�/ ru K ' B�1 Wkh SF wkhq jlyhv *?E�� ' R *? Ew n K� n E�� R� *? EK�/ ru

w ' K

�
B
3�*R

� �

�
c K ' B�� +;,

Wr surfhhg zlwk wkh vhfrqg sduw ri wkh YF*v ghflvlrq sureohp/ zh qhhg wr nqrz krz

wkh frvw ri dq lqfhqwlyh frpsdwleoh frqwudfw lq +:, ghshqgv rq wkh vxffhvv suredelolw| R

dqg/ wkhuhe|/ rq wkh h{whqw ri pdqdjhuldo vxssruw1 Lq wkh hyhqw ri d idloxuh/ wkh frqwudfw

mxvw frpshqvdwhv iru wkh iruhjrqh lqfrph rq wkh revhuydeoh sduw B ri wkh hqwuhsuhqhxu*v

wlph lqsxw1 Wklv edvh vdodu| grhv qrw ghshqg rq R1 Lq wkh hyhqw ri d vxffhvv/ d kljkhu

vxuylydo fkdqfh d�hfwv wkh hqwuhsuhqhxu*v vkduh lq surmhfw lqfrph dffruglqj wr
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� +43,

;Zlwk wzr vwdwhv ri qdwxuh/ dq| ghvluhg lqfrph doorfdwlrq dfurvv vwdwhv fdq eh uhsolfdwhg e| d sur�w

vkduh fxp edvh vdodu|1 Jlyhq dovr glvfuhwh/ wzr0ohyho h�ruw/ wkh htxlw| frqwudfw lv rswlpdo/ vhh Vdodqlì

+4<<:/ fk1 8, ru Pdv0Frohoo hw do1 +4<<8/ fk1 47,1

43



Wkh hodvwlflw| lv srvlwlyh dqg/ lq idfw/ odujhu wkdq xqlw| lq ydoxh1 Wr vhh wklv/ xvh +;,

dqg zulwh
wnK

K
' B

3�*R
dqg

wnK
w
' �*

�
�� B�*R

�
1 Zlwk wkhvh wudqvirupdwlrqv/ > : � lv

htxlydohqw wr � *?

�
B
�*R
�
: �� B

�*R zklfk lv ixo�oohg e| frqfdylw| ri wkh *?0ixqfwlrq1

Jlyhq d pdunhw sulfh ' dqg dq rxwsxw vxevlg| j/ wkh vroxwlrq lq +;, lpsolflwo| ghwhu0

plqhv wkh hqwuhsuhqhxu*v vkduh lq surmhfw uhyhqxhv/ r ' w* dE� n j�'o1 D kljkhu vxuylydo

suredelolw| ohdgv wkh YF wr vtxhh}h wkh hqwuhsuhqhxu*v sduw ri sur�wv/ Yw

YR
	 f/ lpso|lqj

d orzhu htxlw| vkduh r1 Iru dq| jlyhq vxuylydo udwh dqg zdjh/ wkh lqfhqwlyh sd|phqw w lv

�{hg e| wkh idfw wkdw wkh hqwuhsuhqhxu*v SF wlhv khu uhzdug wr zdjh iurp khu dowhuqdwlyh

fduhhu rswlrq1 Iru h{dpsoh/ li dq rxwsxw vxevlg| errvwv sur�wv/ wkh YF vlpso| fxwv wkh

sur�w vkduh vxfk dv wr ohdyh wkh hqwuhsuhqhxu zlwk wkh vdph lqfhqwlyh lqfrph w lq fdvh ri

vxffhvv1 Iru wkh vdph uhdvrq/ d kljkhu sulfh ' dovr wudqvodwhv lqwr d orzhu vkduh r dqg/

wkxv/ uhpdlqv zlwkrxw h�hfw rq wkh hqwuhsuhqhxu*v lqfrph lq wkh jrrg vwdwh1

Dffruglqj wr +<,/ d kljkhu vxuylydo udwh uhgxfhv ulvn dqg/ wkhuhiruh/ doorzv wkh sulqflsdo

wr fxw wkh djhqw*v sur�w vkduh1 Wkh YF*v frvw ri wkh frqwudfw S ' Rwn K qrz ghshqgv rq

wkh vxffhvv suredelolw| dffruglqj wr<

E@� S
� ' w n R

Yw

YR
' w E�� >� 	 fc

EK� S��
' E�� >� _w

_R
� w

_>

_R
'

Ew>�2

REwnK�
: f�

+44,

Wkhuh duh wzr r�vhwwlqj lq xhqfhv ri R rq frvw1 Rq wkh rqh kdqg/ d kljkhu vxuylydo

udwh lpsolhv wkdw kljk lqfrph lv sdlg zlwk kljkhu suredelolw|/ udlvlqj frvw e| w1 Rq wkh

rwkhu kdqg/ zkhq surmhfw ulvn ghfolqhv/ wkh sulqflsdo lv deoh wr hqvxuh sduwlflsdwlrq ri wkh

djhqw zlwk d vpdoohu ulvn suhplxp1 Zlwk dq hodvwlflw| > odujhu wkdq xqlw|/ wkh vhfrqg

h�hfw grplqdwhv dqg pdujlqdo frvw idoov1 Ixuwkhupruh/ wkh frvw ixqfwlrq lv frqyh{ lq wkh

vxuylydo udwh1 Wkh frqwudfw frvw S lv dovr sursruwlrqdo wr wkh zdjh udwh �1 Ixuwkhupruh/

dv d odujhu sduw B ri wkh hqwuhsuhqhxu*v wlph lqsxw ehfrphv iuhho| revhuydeoh/ wkh prudo

kd}dug sureohp lv doohyldwhg/ doorzlqj wr lqfuhdvh lqvxudqfh dqg vtxhh}h wkh ulvn suhplxp

zlwkrxw fruurerudwlqj lqfhqwlyhv1 Frqwudfw frvw idoov rq wklv dffrxqw1 Lq wkh uhvw ri wkh

sdshu/ erwk B dqg � duh khog �{hg1

<Djdlq/ zh xvh f
3
� gf@gs wr vdyh qrwdwlrq1

44



516 Pdqdjhuldo Dgylfh

Rqo| vxffhvvixoo| odxqfkhg exvlqhvvhv hyhqwxdoo| frqwulexwh wr wkh YF*v uhyhqxhv1 Lq

vxssruwlqj wkh yhqwxuh zlwk ydoxdeoh exvlqhvv dgylfh/ vkh pd| khuvhoi frqwulexwh wr kljkhu

vxuylydo fkdqfhv ri khu sruwirolr frpsdqlhv1 Lq grlqj vr/ vkh lqfxuv rshudwlqj frvwv htxdo

wr @� shu surmhfw1 Pdqdjhuldo dgylfh lv fkrvhq wr pd{lpl}h sur�wv1 Wkh sureohp lv prvw

hdvlo| dqdo|}hg e| uhzulwlqj +7, dv

� ' 4@ 

@

R d' E� n j��6o c 6 �

S ER� n @� n E� � 5�g

R
� +45,

Zh uhihu wr 6 dv cfrvw wr pdunhw* zklfk lv wkh h{shfwhg frvw lqfxuuhg lq rughu wr hvwdeolvk

d frpsdq| vxffhvvixoo|1
43

Wkh ehqh�wv ri dgylfh duh wzrirog1 Lq udlvlqj wkh vxuylydo udwh

R ' R E@c }�/ lw vtxhh}hv frvw wr pdunhw ehfdxvh d vpdoohu qxpehu ri surmhfwv qhhg wr eh

vwduwhg iru hdfk vxffhvvixo rqh1 Lw lqgluhfwo| vtxhh}hv frvw ehfdxvh lw doorzv wr uhgxfh

lqfhqwlyh frpsdwleoh frpshqvdwlrq dv lq +44,1 Rq wkh qhjdwlyh vlgh/ lqfuhdvlqj dgylfh

lq dwhv rshudwlrqdo frvwv1 Dq rswlpdo ohyho ri dgylfh pxvw vdwlvi|44

�
�
' R

� iE� n j�'�6j � R6� ' R� dE� n j�'� S�o� � ' f� +46,

Dv ���
' R

�� iE� n j�'�6j � 2R�6� � R6�� ' R�� dE� n j�'� S�o � R�R�S�� 	 f/ wkh vhf0

rqg rughu frqglwlrq lv ixo�oohg zklfk lv jxdudqwhhg e| wkh fxuydwxuh surshuwlhv ri R E@c }�

dqg SER�1 Wkh qh{w vhfwlrq lqyhvwljdwhv krz lqgxvwu| htxloleulxp zlwk iuhh hqwu| ri hq0

wuhsuhqhxuv dqg frpshwlwlyh YFv vkdshv lqfhqwlyhv iru pdqdjhuldo dgylfh1

517 Lqgxvwu| Htxloleulxp

Jlyhq d ghpdqg ixqfwlrq ( E��/ wkh lqgxvwu| lv lq htxloleulxp li

(E'� ' R E@c }�.c (�E'� 	 f� +47,

43
Rq dyhudjh/ rqh pxvw vwduw 4@s surmhfwv wr hvwdeolvk rqh surmhfw vxffhvvixoo|1

44s3
>p

3
dqg �

3
ghqrwh ghulydwlyhv zlwk uhvshfw wr d/ zkloh f

3 ghqrwhv wkh ghulydwlyh z1u1w1 s1

45



Lq d vpdoo pdunhw/ wkh vxsso| ri hqwuhsuhqhxuv lv lq�qlwho| hodvwlf dv orqj dv wkh yhqwxuh

fdslwdo frqwudfw vdwlv�hv wkh sduwlflsdwlrq frqvwudlqw1 Dv orqj dv wkh| pdnh dgglwlrqdo

sur�wv/ YFv dwwudfw hyhu pruh hqwuhsuhqhxuv . dqg vwduw pruh exvlqhvvhv1 Lqgxvwu| rxwsxw

h{sdqgv dorqj zlwk wkh qxpehu R. ri vxffhvvixo surmhfwv1 Wkh sulfh pxvw ghfolqh xqwlo

wkh pdunhw fohduv1 Wkh htxloleulxp sulfh ' lv wkhq ghwhuplqhg e| wkh }hur sur�w frqglwlrq

uhodwlqj wr +45,/ � ' f/ ru

E� n j�' '
S ER� n @� n E� � 5�g

R
� 6� +48,

Iuhh hqwu| dqg }hur sur�wv htxdwh wkh frvw wr pdunhw 6 zlwk wkh surgxfhu sulfh/ lqfoxvlyh

ri wkh rxwsxw vxevlg| j1

Frqvxowlqj dqg wkh pdunhw sulfh duh ghwhuplqhg vlpxowdqhrxvo| lq htxloleulxp1 Lpsrvh

wkh }hur sur�w frqglwlrq +48, rq wkh rswlpdolw| frqglwlrq ri wkh YF lq +46,/

�
�
' �R6

�
' R

� E6� S
��� � ' fc +49,

zkhuh S ER�/ w ER� dqg > ER� ghshqg rq @ rqo| yld lwv h�hfw rq R1 Wklv htxdwlrq �{hv wkh

htxloleulxp ohyho ri dgylfh dxwrqrprxvo| iurp wkh uhvw ri wkh prgho1 Lq htxloleulxp/ wkh

YF*v pdujlqdo ehqh�w ri vxsso|lqj pruh pdqdjhuldo dgylfh lv R
� E6� S

��1 Pruh dgylfh

errvwv vxuylydo udwhv zklfk gluhfwo| uhgxfhv frvw wr pdunhw/ dqg lqgluhfwo| vr ehfdxvh

ohvv ulvn doorzv iru d vpdoohu h{shfwhg lqfrph ri wkh hqwuhsuhqhxu rq dffrxqw ri d orzhu

suhplxp ryhu wkh vdih zdjh lqfrph1 Lq surylglqj pruh dgylfh/ wkh YF lqfxuv d pdujlqdo

frvw htxdo wr �1 Rswlpdo dgylfh mxvw edodqfhv pdujlqdo ehqh�wv dqg pdujlqdo frvwv1 Rqfh

frvw wr pdunhw lv nqrzq/ wkh }hur sur�w frqglwlrq +48, �{hv wkh ghpdqg sulfh '1 Wkh ohyho

ri hqwuhsuhqhxuldo dfwlylw| fdq wkhq eh uhdg iurp wkh ghpdqg fxuyh +47,1 Wklv uhfxuvlyh

vwuxfwxuh ri wkh prgho juhdwo| vlpsol�hv srolf| dqdo|vlv1

518 Jryhuqphqw Vhuylfhv

Pdq| gl�huhqw w|shv ri jryhuqphqw lqlwldwlyhv pd| lpsdfw rq wkh vxffhvv ri vwduw0xs �upv/

dprqj wkhvh hgxfdwlrqdo surjudpv/ lqirupdwlrqdo ru whfkqrorjlfdo vhuylfhv/ dqg lqlwldwlyh
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wr uhpryh uhjxodwru| ru dgplqlvwudwlyh eduulhuv wr hqwuhsuhqhxuvkls1 Wkh lpsruwdqw txhv0

wlrq lv zkhwkhu jryhuqphqw vxssruw dqg sulydwh YF dgylfh duh frpsohphqwv ru vxevwlwxwhv1

Li YR�*Y} : f/ iru h{dpsoh/ lqfuhdvhg jryhuqphqw dfwlylw| gluhfwo| vwuhqjwkhqv lqfhqwlyhv

ri YFv wr h{sdqg wkhlu rzq frqvxowlqj1 Erwk dfwlylwlhv wkxv whqg wr eh frpsohphqwdu|1 D

ihz h{dpsohv pd| looxvwudwh wkh srwhqwldo lqwhudfwlrq ehwzhhq sxeolf vhuylfhv dqg sulydwh

dgylfh1 Vxssrvh �uvw wkdw wkh suredelolw| ri vxffhvv lv R ' �E@�n�E}�/ zkhuh erwk � E�� dqg

� E�� duh lqfuhdvlqj dqg frqfdyh ixqfwlrqv1 Wkhq R�
' � � E@� dqg YR�*Y} ' f1 Dffruglqjo|/

wkh pdujlqdo h�hfw ri sulydwh dgylfh rq wkh olnholkrrg ri vxffhvv uhpdlqv lqghshqghqw ri

jryhuqphqw vxssruw1 Wkhuh duh/ krzhyhu/ rwkhu pruh lqgluhfw fkdqqhov wkurxjk zklfk

jryhuqphqw dfwlylw| fkdqjhv sulydwh lqfhqwlyhv iru pdqdjhuldo dgylfh1

Dqrwkhu srvvlelolw| lv R ' s E@ n }�/ s ehlqj dq lqfuhdvlqj dqg frqfdyh ixqfwlrq/

vxfk wkdw YR�*Y} ' s �� E@n }� 	 f1 Jryhuqphqw vhuylfhv uhgxfh wkh pdujlqdo h�hfw ri

pdqdjhuldo dgylfh rq wkh vxuylydo udwh1 Wklv dvvxpswlrq lpsolhv wkdw pruh jryhuqphqw

vhuylfhv sduwo| furzg rxw yhqwxuh fdslwdolvwv* pdqdjhuldo dgylfh dv zloo ehfrph hylghqw

lq d prphqw1 Ilqdoo|/ rqh pd| vshfli| pruh jhqhudoo| R ' s E+� zkhuh + ' dk@34 n

E�� k�}34o3�*4 lv d FHV djjuhjdwh ri } dqg @/ dqg s djdlq lv dq lqfuhdvlqj dqg frqfdyh

ixqfwlrq1 Vlpsoh frpsxwdwlrqv uhyhdo wkdw

YR�

Y}
	 f l� �

+s �� E+�

s � E+�
: 4n ��

H{wud jryhuqphqw vhuylfhv uhgxfh wkh pdujlqdo h�hfw ri sulydwh dgylfh rq vxuylydo fkdqfhv

li dqg rqo| li wkh s ixqfwlrq lv vx!flhqwo| frqfdyh uhodwlyh wr wkh lqyhuvh ri wkh hodvwlflw|

ri vxevwlwxwlrq ri erwk lqsxwv wr wkh FHV djjuhjdwh1 Wklv pruh jhqhudo irupxodwlrq krogv

dq dpeljxrxv vljq ri YR�*Y} dqg lpsolhv/ dv zloo ehfrph hylghqw lq wkh qh{w vhfwlrq/ wkdw

jryhuqphqw dgylfh pljkw dfwxdoo| vwlpxodwh udwkhu wkdq gdpshq sulydwh dgylfh1

6 Sxeolf Srolf|

Frvw wr Pdunhw= Jryhuqphqw srolflhv vxfk dv wudlqlqj hwf1 ru vxevlglhv wr fdslwdo

lqyhvwphqw srwhqwldoo| uhgxfh frvw wr pdunhw ri vwduw0xs �upv/ 6/ wkxv vwlpxodwlqj hq0
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wuhsuhqhxuvkls dqg h{sdqvlrq ri lqqrydwlyh lqgxvwulhv1 Wkh pdujlqdo h�hfw ri srolf| rq

pdqdjhuldo dgylfh lv/ krzhyhu/ lqfrqvhtxhqwldo iru frvw wr pdunhw dv orqj dv dgylfh lv rswl0

pdoo| fkrvhq e| YFv1 Wr vhh wklv/ qrwh wkdw frqglwlrq +49, frlqflghv zlwk 6
�
' f zklfk lv

uhtxluhg iru 6 ' 4�?@

SER�n@�nE�35�g
R

1 Frqvhtxhqwo|/ sur�w pd{lpl}dwlrq frpelqhg zlwk

iuhh hqwu| lv htxlydohqw wr frvw plqlpl}dwlrq dqg |lhogv wkh vdph ohyho ri dgylfh145 Iurp

+:, dqg +;,/ lw lv hylghqw wkdw srolf| lqvwuxphqwv fdq lq xhqfh h{shfwhg lqfrph ri wkh

hqwuhsuhqhxu S/ ru wkh frvw ri wkh frqwudfw wr wkh YF/ rqo| yld wkhlu h�hfwv rq wkh vxuylydo

suredelolw|1 Qrqh ri wkhp kdv dq| gluhfw lpsdfw1 Dsso|lqj wkh hqyhorsh wkhruhp wr wkh

plqlpl}dwlrq sureohp/ wkh srolf| h�hfwv duh

Y6

Y}
' �

6� S�

R

YR

Y}
	 fc

Y6

Y5
' �

g

R
	 fc

Y6

Yj
' f� +4:,

Wkh sxusrvh ri jryhuqphqw wudlqlqj surjudpv dqg rwkhu exvlqhvv uhodwhg vhuylfhv lv wr

dyrlg xqqhfhvvdu| exvlqhvv idloxuhv1 Lq udlvlqj vxuylydo udwhv/ wkh jryhuqphqw lv deoh

wr fxw wkh h�hfwlyh frvw wr pdunhw ehfdxvh ohvv surmhfwv qhhg wr eh vwduwhg wr jhw rqh

frpsdq| jrlqj dqg ohvv frvwv duh wkxv h{shqvhg wr rewdlq wkh uhtxluhg uhyhqxhv1 Ixuwkhu0

pruh/ uhgxflqj wkh lqfrph ulvn vtxhh}hv wkh frvw ri ulvn0ehdulqj/ doorzv wr fxw edfn rq

hqwuhsuhqhxuldo frpshqvdwlrq +S
�
	 f, dqg ixuwkhu uhgxfhv frvw wr pdunhw1 D vxevlg| 5 wr

vwduw0xs lqyhvwphqw frvw reylrxvo| uhgxfhv frvw wr pdunhw1 Lq }hur sur�w htxloleulxp/ dq

rxwsxw vxevlg| kdv qr h�hfw rq frvw wr pdunhw exw lv uh hfwhg rqo| lq wkh ghpdqg sulfh

'1 Xvlqj +4:,/ wkh }hur sur�w frqglwlrq |lhogv
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_j� +4;,

Jhqhudoo|/ d uhgxfwlrq lq frvw wr pdunhw 6 vwuhqjwkhqv YF sur�wv1 Wkh| vwduw wr dwwudfw

pruh hqwuhsuhqhxuv dqg zloo eulqj pruh vwduw0xs frpsdqlhv wr pdunhw1 Wkh h{sdqvlrq ri

lqgxvwu| wkhq gulyhv grzq wkh pdunhw sulfh xqwlo/ lq htxloleulxp/ sur�wv duh vtxhh}hg wr

}hur dqg qr pruh surmhfwv jhw ixqghg1 Lq uhgxflqj vwduw0xs frvwv/ jryhuqphqw vhuylfhv

h{sdqg wkh lqgxvwu| dqg irufh grzq sulfhv1 Wkh vdph krogv iru dq lqyhvwphqw vxevlg| 51
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Lpsrvlqj wkh }hur sur�w frqglwlrq +48, rq +46,/ wkh qhfhvvdu| dqg vx!flhqw frqglwlrqv ri wkh wzr

sureohpv duh uhodwhg dffruglqj wr �
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Ilqdoo|/ dq rxwsxw vxevlg| udlvhv YF uhyhqxhv exw ohdyhv frvw wr pdunhw xqd�hfwhg1 Pruh

surmhfwv duh vwduwhg xqwlo sulfhv idoo vx!flhqwo| wr holplqdwh sur�wv1

Pdqdjhuldo Dgylfh= Frqglwlrq +49, uh hfwv wkh lqfhqwlyhv wr surylgh pdqdjhuldo vxs0

sruw lq }hur sur�w htxloleulxp1 Wdnlqj wkh gl�huhqwldo wkhuhri uhyhdov wr zkdw h{whqw

sxeolf srolf| lqgxfhv YFv wr dgylvh hqwuhsuhqhxuv lq pdwwhuv ri exvlqhvv vxuylydo/
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Sxeolf srolf| wkxv lq xhqfhv wkh h{whqw ri frqvxowlqj dffruglqj wr

Y@
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	 f li
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' f� +4<,

Jryhuqphqw wudlqlqj ri vwduw0xs hqwuhsuhqhxuv dqg rwkhu vshfldol}hg exvlqhvv vhuylfhv

krog dpeljxrxv lqfhqwlyhv iru sulydwh frqvxowlqj1 Li jryhuqphqw dfwlylw| pdnhv sulydwh

dgylfh ohvv ydoxdeoh dw wkh pdujlq/ YR�

Y}
� f/ wkhq YFv zloo gh�qlwho| vfdoh edfn wkhlu rzq

pdqdjhuldo vxssruw iru hqwuhsuhqhxuv1 Wkh vdph krogv li wkh h�hfw rq R
� lv srvlwlyh exw

vpdoo1 Li jryhuqphqw grhv wkh mre iru wkhp/ YFv grq*w qhhg wr lqfxu frqvxowlqj frvwv

wkhpvhoyhv1 Iru sulydwh dgylfh dqg jryhuqphqw exvlqhvv vhuylfhv wr eh frpsohphqwdu|/

wkh h�hfw rq R
� pxvw eh srzhuixo1 Dq lqyhvwphqw vxevlg| glvfrxudjhv pdqdjhuldo dgylfh

lq htxloleulxp dqg wkhuhe| vtxhh}hv vxuylydo fkdqfhv ri vwduw0xs frpsdqlhv1 Lw uhgxfhv wkh

frvwv E�� 5�g wkdw fdq eh vdyhg e| pruh lqwhqvlyh dgylfh dqg wkhuhe| uhgxfhv lqfhqwlyhv

iru dgylfh1 Vlqfh wkh rxwsxw vxevlg| d�hfwv qhlwkhu vxuylydo fkdqfhv qru frvw wr pdunhw/

YFv kdyh qr uhdvrq wr uhylvh wkh h{whqw ri pdqdjhuldo dgylfh1

Hqwuhsuhqhxuvkls= Krz grhv sxeolf srolf| d�hfw hqwuhsuhqhxuvklsB Wkh qxpehu ri

hqwuhsuhqhxuv wkdw lv vxssruwhg lq lqgxvwu| htxloleulxp/ lpsruwdqwo| ghshqgv rq wkh vxu0

ylydo udwh dprqj exvlqhvv vwduw0xsv zklfk/ lq wxuq/ uh hfwv wkh lqwhqvlw| ri pdqdjhuldo

dgylfh e| YFv dqg wkh h{whqw ri jryhuqphqw wudlqlqj dqg exvlqhvv vxssruw1 Iru wklv

uhdvrq/ rqh pxvw fduhixoo| glvwlqjxlvk wkh qxpehu ri hqwuhsuhqhxuv . zloolqj wr vwduw d

qhz surmhfw/ dqg wkh qxpehu ri vxffhvvixoo| hvwdeolvkhg exvlqhvvhv/ R./ zklfk lv htxdo
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wr lqgxvwu| rxwsxw1 Lqgxvwu| htxloleulxp uhtxluhv _ER.� ' (�_' e| wkh pdunhw fohdulqj

frqglwlrq +47,1 Lq wdnlqj wkh gl�huhqwldo ri +47, wrjhwkhu zlwk +4;, dqg +4<,/ zh ohduq krz

sxeolf srolf| d�hfwv hqwuhsuhqhxuvkls ^zh uhshdwhgo| xvh +47, dqg +48, dqg wkh ghpdqg

hodvwlflw| # � �'(�*(`=
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Dq lqyhvwphqw vxevlg| fohduo| hqfrxudjhv hqwuhsuhqhxuvkls/ erwk yld d ghpdqg dqg d

vxsso| h�hfw1 Lw fxwv wkh htxloleulxp sulfh rq dffrxqw ri orzhu frvw wr pdunhw dqg/

wkhuhe|/ fdoov iru pruh hqwuhsuhqhxuv wr dffrpprgdwh lqfuhdvlqj lqgxvwu| ghpdqg1 Vlqfh

lw krogv qhjdwlyh lqfhqwlyhv iru pdqdjhuldo dgylfh dqg wkhuhe| lqfuhdvhv wkh udwh ri exvlqhvv

idloxuh/ pruh vwduw0xsv duh qhhghg wr dffrpprgdwh dq| jlyhq ohyho ri ghpdqg1 Dq rxwsxw

vxevlg| vwlpxodwhv hqwuhsuhqhxuvkls rqo| yld wkh ghpdqg h�hfw rq dffrxqw ri d orzhu

pdunhw sulfh1 Vlqfh wkh vxevlg| grhv qrw lqwhuihuh zlwk wkh txdolw| ri YF �qdqfh/ wkhuh

lv qr vxsso| h�hfw rq wkh vxuylydo udwh1

Jryhuqphqw surjudpv wkdw dlp dw uhgxflqj wkh ulvnv dvvrfldwhg zlwk hqwuhsuhqhxuldo

dfwlylw|/ vxfk dv wudlqlqj/ lqirupdwlrqdo vhuylfhv dqg wkh olnh/ dw �uvw vljkw dfwxdoo| vhhp

wr kdyh dpeljxrxv h�hfwv rq hqwuhsuhqhxuvkls1 Iluvw/ lq errvwlqj wkh vxuylydo udwh/ wkh|

vtxhh}h frvw wr pdunhw 6 dqg dorqj zlwk lw wkh frpshwlwlyh rxwsxw sulfh zklfk fdoov

iru pruh hqwuhsuhqhxuv wr dffrpprgdwh wkh hqvxlqj ghpdqg h�hfw1 Vhfrqg/ li d odujhu

sduw ri wkh vwduw0xsv duh vxffhvvixo/ dv lv lqwhqghg e| wkhvh surjudpv/ ihzhu hqwuhsuhqhxuv

duh qhhghg wr vxsso| d jlyhq ohyho ri lqgxvwu| rxwsxw1 Ilqdoo|/ wkh odvw whup lq +53,

fruuhvsrqgv wr dq lqgluhfw vxsso| h�hfw yld wkh lpsdfw rq sulydwh dgylfh dqg zrunv lq wkh

rssrvlwh gluhfwlrq1 Li YR�

Y}
	 f/ jryhuqphqw dfwlylw| furzgv rxw sulydwh dgylfh dqg wkhuhe|

udlvhv wkh udwh ri exvlqhvv idloxuh1 Pruh hqwuhsuhqhxuv duh wkhq qhhghg wr vxsso| d jlyhq

rxwsxw ohyho1 Wklv r�vhwv wkh gluhfw vxsso| h�hfw dqg uhlqirufhv wkh ghpdqg h�hfw exw

wkh ryhudoo uhvxow uhpdlqv dpeljxrxv1 Lqwxlwlyho|/ wkrxjk/ li wkh ghpdqg h�hfw lv vwurqj

hqrxjk/ jryhuqphqw vhuylfhv zloo vxuho| vwlpxodwh hqwuhsuhqhxuvkls1 Froohfwlqj wkh whupv

pxowlso|lqj zlwk YR*Y} lq +53,/ zh ohduq wkdw wkh qhw h�hfw lv srvlwlyh li wkh ghpdqg

hodvwlflw| h{fhhgv d fulwlfdo ydoxh # � 6*E6 � S
�� zklfk lv ohvv wkdq rqh1 Li zh ixuwkhu
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dvvxph YR�*Y} � f/ wkhq wkh h�hfw rq sulydwh dgylfh lv qhjdwlyh dffruglqj wr +4<,1 Xqghu

wkhvh frqglwlrqv/ jryhuqphqw vhuylfhv zloo vxuho| errvw wkh qxpehu ri hqwuhsuhqhxuv1

Uhvxow 4 +Hqwuhsuhqhxuvkls, Lqyhvwphqw dqg rxwsxw vxevlglhv erwk udlvh wkh qxpehu ri hq0

wuhsuhqhxuv .1 Jryhuqphqw vhuylfhv vwlpxodwh hqwuhsuhqhxuvkls/ surylghg wkdw YR�*Y} � f

dqg # � #
W

� 6*E6� S�� zkhuh #W 	 �1 Doo srolf| phdvxuhv errvw lqgxvwu| vxsso| R. e|

uhgxflqj wkh pdunhw sulfh ' dv lq +4;, dqg vwlpxodwlqj ghpdqg1

7 Zhoiduh

Sxeolf srolf| wrzdugv exvlqhvv irupdwlrq dqg yhqwxuh fdslwdo vkrxog eh jxlghg e| lwv

zhoiduh lpsolfdwlrqv1 Wr rewdlq wkh zhoiduh phdvxuh iru rxu sduwldo htxloleulxp dqdo|vlv/

zh iroorz Pdv0Frohoo hw do1 +4<<8/ fkv1 6/ 43 dqg 48, dqg dvvxph wkdw wkh lqqrydwlyh vhfwru

vxssruwhg e| yhqwxuh fdslwdo lv vpdoo uhodwlyh wr wkh uhvw ri wkh hfrqrp| dqg wkdw zhdowk

h�hfwv iurp jryhuqphqw lqwhuyhqwlrq lq wkh vhfwru fdq eh ljqruhg1 Iru vlpsolflw|/ zh dovr

wdnh wkh jryhuqphqw*v pdujlqdo frvw ri sxeolf ixqgv wr eh xqlw| lq wkh iroorzlqj146 Lw lv

vwudljkwiruzdug wr lqfoxgh pdujlqdo frvwv ri sxeolf ixqgv odujhu wkdq xqlw|1 Wkh uhvxowv dv

wr vxevlglhv zloo uhpdlq xqfkdqjhg/ dqg wkh h�hfwv ri jryhuqphqw vhuylfhv duh dowhuhg lq

dq lqwxlwlyh zd| zlwkrxw d�hfwlqj wkh jlvw ri rxu uhvxowv1 Ilqdoo|/ zlwk d xqlwdu| pdujlqdo

frvw ri ixqgv/ wkh jryhuqphqw*v ryhudoo exgjhw frqvwudlqw lv dxwrpdwlfdoo| ixo�oohg zkhq

zh dffrxqw iru pdunhw frvwv ri uhvrxufhv xvhg iru vxevlglhv ru jryhuqphqw wudlqlqj hwf1

Wr vhw xs wkh sduwldo htxloleulxp zhoiduh +vrfldo vxusoxv, phdvxuh zh surfhhg lq

vwhsv1 Zh vwduw zlwk wkh h{shfwhg vxusoxv fuhdwhg e| wkh lqglylgxdo surmhfw dv lq +9,/

� n S n @� � C ' R' � g � }/ jlylqj wrwdo lqfrph jhqhudwhg e| doo . surmhfwv htxdo

wr ER'�g � }�.1 D frpsuhkhqvlyh zhoiduh phdvxuh/ krzhyhu/ pxvw wdnh dffrxqw ri d

qxpehu ri dgglwlrqdo ehqh�wv dqg frvwv1 Iluvw/ zhoiduh pxvw lq wkh xvxdo pdqqhu lqfoxgh

wkh frqvxphu vxusoxv �7 �
U (E'�

f
(
3� Ef� _f �( E'�' rq lqiudpdujlqdo surmhfwv1 Vhf0

46Wkh pdujlqdo frvw ri sxeolf ixqgv frxog eh xqlw|/ ehfdxvh wd{hv xvhg wr �qdqfh jryhuqphqw wudlqlqj

ru vxevlglhv duh vpdoo/ ru ehfdxvh wkh jryhuqphqw kdv dffhvv wr vrph qrqglvwruwlrqdu| vrxufh ri wd{dwlrq1
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rqg/ wkh fuhdwlrq ri vxusoxv lq wkh lqqrydwlyh vhfwru reylrxvo| frphv dw wkh frvw ri xvlqj

uhvrxufhv zklfk duh wkhq qr orqjhu dydlodeoh iru surgxfwlrq lq wkh uhvw ri wkh hfrqrp|1

Wkhvh uhvrxufhv frpsulvh hqwuhsuhqhxuv dqg frqvxowdqwv zkr duh dvvxphg wr eh vdodulhg

hovhzkhuh dffruglqj wr wkhlu pdujlqdo surgxfw wkhuh1 Khqfh zhoiduh zloo eh uhgxfhg e|

wkh irujrqh zdjh lqfrph wkdw hqwuhsuhqhxuv dqg frqvxowdqwv frxog kdyh hduqhg lq rwkhu

vhfwruv/ � E� n @�.1 Wklug/ wkh h{shfwhg uhpxqhudwlrq ri hqwuhsuhqhxuv/ S./ zklfk irupv

sduw ri wkh lqlwldo vxusoxv phdvxuh ER'�g � }�. lv xqfhuwdlq/ kdylqj d orzhu fhuwdlqw|

htxlydohqw ri �. gxh wr ulvn dyhuvlrq1 Wkh frqwulexwlrq ri h{shfwhg hqwuhsuhqhxuldo lq0

frph wr zhoiduh lv wkhuhiruh ryhuhvwlpdwhg e| wkh gl�huhqfh wr lwv fhuwdlqw| htxlydohqw1

Wkh ulvn suhplxp ES� ��. ' dRw � E� � K�o. pxvw wkxv eh ghgxfwhg1 Dgglqj xs doo

sduwv/ zh duulyh dw wkh zhoiduh phdvxuh

` ' �7 n'R. � Eg n }�. �� E� n @�. � ES� ��.� +54,

Wkh �uvw wzr whupv uh hfw wkh wrwdo ydoxh ri surmhfwv lqfoxglqj frqvxphu vxusoxv1 Wkh

wklug lv wkh uhvrxufh frvw ri vwduw0xs lqyhvwphqw dqg jryhuqphqw vshqglqj rq exvlqhvv0

uhodwhg vhuylfhv1 Wkh irxuwk whup vxewudfwv wkh rssruwxqlw| frvwv ri dgylvhuv dqg hq0

wuhsuhqhxuv/ dqg wkh odvw rqh ghgxfwv wkh frvw ri ulvn ehdulqj1 Wr vhh wkh lq xhqfh ri

sxeolf srolf|/ lw lv xvhixo wr uhzulwh wklv h{suhvvlrq1 Vxewudfw sur�wv lq +7, zklfk duh }hur

lq wkh iuhh hqwu| htxloleulxp/ dqg jhw

` ' �7 � . d} n 5g n jR'o � +55,

Wklv irupxod lv shukdsv pruh lqwxlwlyh wkdq +54,1 Wkh zhoiduh frqwulexwlrq ri wkh yhqwxuh

fdslwdo edfnhg lqgxvwu| dprxqwv wr wkh h{fhvv ri frqvxphu vxusoxv ryhu jryhuqphqw rxw0

od|v rq vhuylfhv dqg vxevlglhv lq wklv vhfwru1 Duphg zlwk wklv h{suhvvlrq zh lqyhvwljdwh/ lq

whupv ri zhoiduh/ wkh phulwv ri sxeolf srolf| wrzdugv yhqwxuh fdslwdo edfnhg lqyhvwphqwv1

Jryhuqphqw Vhuylfhv= Zkdw lv wkh rswlpdo ohyho ri jryhuqphqw vshqglqj } rq vwduw0xs

lqyhvwphqwvB Vxfk dfwlylwlhv duh lqwhqghg wr surprwh exvlqhvv irupdwlrq dqg errvw vxu0

ylydo fkdqfhv ri vwduw0xs �upv1 Vwruh| dqg Whwkhu +4<<;, phqwlrq wudlqlqj ri survshfwlyh
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hqwuhsuhqhxuv/ h{fkdqjh ri whfkqrorjlfdo dqg frpphufldo lqirupdwlrq/ exvlqhvv uhodwhg

lqiudvwuxfwxuh vxfk dv vflhqfh sdunv dqg exvlqhvv lqfxedwruv/ dqg rwkhu vhuylfhv1 Dv zh

ljqruh dq| ghdgzhljkw frvwv ri udlvlqj wd{hv/ }. dssursuldwho| uh hfwv wkh frvwv ri sxeolf

vhuylfhv wr vwduw0xs �upv1 Vhwwlqj j ' 5 ' f/ zh dovr ljqruh dq| uhyhqxh h�hfwv iurp

h{sdqglqj ru frqwudfwlqj wkh vhfwru1 Zkhq wkh jryhuqphqw vshqgv pruh rq wudlqlqj/ wkh

h�hfw rq frqvxphu vxusoxv lv _ E�7� ' �(_'/ dqg zhoiduh fkdqjhv dorqj zlwk

_` ' �(_'� }_. � ._}�

Lq }hur sur�w htxloleulxp/ zh kdyh _' ' _6 '

Y6

Y}
_}1 Ixuwkhupruh/ _. lv jlyhq lq +53,1

Pdnlqj wkh dssursuldwh vxevwlwxwlrqv dqg uhduudqjlqj/ zh dowrjhwkhu kdyh
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Qrwh Y6

Y}
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63S�
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YR

Y}
	 f dffruglqj wr +4:,1 Wkh zhoiduh whup ehfrphv dpeljxrxv li

jryhuqphqw vshqglqj lv lqfuhdvhg iurp douhdg| srvlwlyh ohyhov1 Krzhyhu/ li jryhuqphqw

zhuh lqlwldoo| lqdfwlyh/ zh rewdlq
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Sxeolf wudlqlqj vfkhphv duh wkxv uhfrpphqghg rqo| li wkh| duh vx!flhqwo| surgxfwlyh lq

errvwlqj vxuylydo udwhv dprqj vwduw0xsv1 Jryhuqphqw dfwlylw| vkrxog wkhq eh h{sdqghg

xqwlo wkh pdujlqdo ehqh�w lv htxdwhg wr wkh pdujlqdo frvw ri sxeolf ixqgv htxdo wr xqlw|1

Qrwh wkdw YR

Y}
dqg/ wkhuhiruh/ Y6

Y}
dssurdfk }hur zlwk kljkhu ohyhov ri }1 Zlwk hyhu kljkhu

ohyhov ri sxeolf h{shqglwxuh/ wkh vtxduh eudfnhw lq +56, whqgv wr ehfrph pruh qhjdwlyh/

pdnlqj pdujlqdo vshqglqj hyhu ohvv h�hfwlyh1 Wkh rswlpdo ohyho zkhuh ixuwkhu h{shqglwxuh

idlov wr gholyhu zhoiduh jdlqv/ lv orzhu li +l, wkh ghpdqg hodvwlflw| # iru lqgxvwu| rxwsxw lv

kljk> +ll, wkh h�hfw rq wkh vxuylydo udwh glvdsshduv udslgo|/ l1h1 R lv yhu| frqfdyh lq }> dqg

+lll, sulydwh dqg jryhuqphqw dgylfh duh vwurqj vxevwlwxwhv/ l1h1 Y@

Y}
lv yhu| qhjdwlyh1 Wkh

suhvhqfh ri vxevlglhv 5 dqg j pdnhv wkh dqdo|vlv pruh frpsolfdwhg gxh wr wd{ edvh h�hfwv

exw grhv qrw fkdqjh wkh sulqflsdo frqfoxvlrq1
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Lqyhvwphqw Vxevlg|= Vkrxog wkh jryhuqphqw uhvruw wr dq lqyhvwphqw vxevlg| wr sur0

prwh yhqwxuh fdslwdo edfnhg exvlqhvv irupdwlrqB Wr nhhs wklqjv vlpsoh/ zh vhw j ' 5 '

} ' f lqlwldoo| dqg lqwurgxfh d vpdoo vxevlg| lq wkh devhqfh ri dq| rwkhu sxeolf srolf|

phdvxuhv1 Zlwk ` ' �7 � 5g. dffruglqj wr +55,/ dqg xvlqj Y'

Y5
'

Y6

Y5
' �

g

R
dv zhoo dv

R. ' (/ wkh zhoiduh h�hfw lv

_` ' �.

�
R
Y6

Y5
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�
_5 ' f� +58,

Zlwkrxw rwkhu wd{hv rq YF dfwlylw|/ d vxevlg| wr htxlsphqw lqyhvwphqw lv qrw dgylvhg1

Rxwsxw Vxevlg|= Dq rxwsxw vxevlg| lv h�hfwlyh lq vwlpxodwlqj hqwuhsuhqhxuvkls dqg

lqgxvwu| rxwsxw1 Xqolnh wkh lqyhvwphqw vxevlg|/ lw grhv qrw d�hfw pdqdjhuldo dgylfh dw

doo1 Lw vwlpxodwhv ghpdqg dqg wkhuhiruh dwwudfwv pruh hqwuhsuhqhxuv1 Lw vhhpv qr vxusulvh

wkdw zh �qg djdlq d zhoiduh h�hfw wkdw lv }hur wr wkh �uvw rughu=

_` ' 6(_j �'R._j ' f� +59,

Rxu vlpsoh prgho ri d frpshwlwlyh yhqwxuh fdslwdo lqgxvwu| zlwk iuhh hqwu| dqg }hur

sur�wv wkxv fdqqrw udwlrqdol}h dq| sxeolf srolf| h{fhsw srvvleo| d surgxfwlyh frqwulexwlrq

vxfk dv wudlqlqj dqg rwkhu exvlqhvv uhodwhg vhuylfhv1 Wkh qrq0vwdqgdug ihdwxuh ri rxu

prgho lv prudo kd}dug rq wkh sduw ri hqwuhsuhqhxuv1 D vrfldo sodqqhu zkr fdqqrw revhuyh

dqg yhuli| h�ruw dq| ehwwhu wkdq sulydwh YFv idfhv wkh vdph sduwlflsdwlrq dqg lqfhqwlyh

frqvwudlqwv dqg pxvw doorfdwh hqwuhsuhqhxuldo lqfrph dv lqglfdwhg e| +;,1 Zlwk wzr vwdwhv

ri qdwxuh dqg glvfuhwh h�ruw fkrlfh/ dq| ghvluhg lqfrph doorfdwlrq dfurvv vwdwhv fdq eh

uhsolfdwhg eh d sur�w vkduh fxp edvh vdodu|1 Wkh yhqwxuh fdslwdo frqwudfw lv/ wkxv/ rswlpdo1

Wkh rqo| uhohydqw ghflvlrq pdujlqv rwkhu wkdq wkh frqwudfw duh rffxsdwlrqdo fkrlfh dqg

pdqdjhuldo dgylfh1 Wkhuh duh qr reylrxv glvwruwlrqv lq wkhvh ghflvlrqv hlwkhu=

Uhvxow 5 +Zhoiduh, Wkh zhoiduh h�hfwv ri vpdoo vxevlglhv wr rxwsxw dqg htxlsphqw lqyhvw0

phqw duh }hur wr wkh �uvw rughu1 Lqwurgxflqj hqwuhsuhqhxuldo wudlqlqj dqg rwkhu jryhuqphqw

vhuylfhv udlvhv zhoiduh li wkh| duh frvw0h�hfwlyh/ E6� S
�� EYR*Y}� : �1 Dv jryhuqphqw

vxssruw lv h{sdqghg/ lw ehfrphv hyhu ohvv frvw h�hfwlyh xqwlo wkh qhw jdlqv iurp ixuwkhu

h{sdqvlrq ydqlvk dw wkh rswlpdo ohyho1
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8 Frqfoxvlrqv

Exvlqhvv irupdwlrq dqg hqwuhsuhqhxuvkls duh fuxfldo iru wkh ghyhorsphqw dqg h{sdqvlrq

ri qhz lqgxvwulhv1 Vwduw0xs hqwuhsuhqhxuv w|slfdoo| odfn frpphufldo h{shulhqfh dqg edgo|

qhhg pdqdjhuldo vxssruw1 Pruh riwhq wkdq qrw/ wkh urrwv ri exvlqhvv idloxuh fdq eh wudfhg

wr pdqdjhphqw plvwdnhv1 Dqrwkhu eduulhu wr vwduw0xs lqyhvwphqw lv d odfn ri rzq fdslwdo

zklfk whqg wr eh udwkhu qhjoljleoh frpsduhg wr wkh lqyhvwphqw uhtxluhphqwv wr odxqfk d

exvlqhvv1 Wkhlu pdlq fdslwdo lv d exvlqhvv sodq dqg d whfkqrorjlfdo ru rujdql}dwlrqdo lqqr0

ydwlrq zlwk |hw xqwhvwhg frpphufldo srwhqwldo1 Lq vxfk flufxpvwdqfhv/ wkh hqwuhsuhqhxu*v

nqrzohgjh dqg frpplwphqw wr wkh surmhfw duh fuxfldo exw duh gl!fxow li qrw lpsrvvleoh

wr hydoxdwh e| rxwvlgh lqyhvwruv1 Vwdqgdug vrxufhv ri rxwvlgh �qdqfh vxfk dv edqn fuhglwv

ru htxlw| e| lqghshqghqw lqyhvwruv duh wkxv riwhq qrw dydlodeoh1

Yhqwxuh fdslwdo kdv frph wr vshfldol}h lq �qdqflqj hduo| vwdjh lqyhvwphqwv zlwk kljk

ulvn exw dovr kljk srwhqwldo1 Yhqwxuh fdslwdolvwv �qdqfh prvw ri wkh lqlwldo lqyhvwphqw lq

h{fkdqjh iru dq htxlw| vwdnh/ jlylqj wkhp frqvlghudeoh frqwuro dqg lq xhqfh1 Vlqfh hq0

wuhsuhqhxuv kdyh vxshulru nqrzohgjh derxw wkh whfkqrorjlfdo fkdudfwhulvwlfv ri wkh surmhfw

dqg wkh ghyhorsphqwv lqvlgh wkh qhz frpsdq|/ wkhlu h�ruw dqg frpplwphqw lv fuxfldo exw

gl!fxow li qrw lpsrvvleoh wr revhuyh dqg yhuli| iurp rxwvlgh1 Wr suhyhqw exvlqhvv idlo0

xuh/ prudo kd}dug pxvw eh frqwdlqhg1 Wr suhvhuyh lqfhqwlyhv dqg wr surylgh dw wkh vdph

wlph lqvxudqfh wr ulvn dyhuvh hqwuhsuhqhxuv/ yhqwxuh fdslwdolvwv w|slfdoo| duudqjh iru d

frpelqdwlrq ri dq htxlw| vkduh dqg d prghvw edvh vdodu|1 Lq dgglwlrq/ yhqwxuh fdslwdo0

lvwv dfwlyho| khos zlwk pdqdjhuldo dgylfh dqg hvvhqwldo lqgxvwu| h{shulhqfh lq wkh hduo|

vwdjhv ri exvlqhvv ghyhorsphqw1 Vxfk dfwlyh vxssruw/ fhuwdlqo| qrw d ihdwxuh ri vwdqgdug

edqn �qdqfh/ khosv wr suhyhqw idloxuhv gxh wr dyrlgdeoh pdqdjhphqw plvwdnhv dqg errvwv

vxuylydo fkdqfhv1 Wkh uroh ri sxeolf srolf| wrzdugv yhqwxuh fdslwdo lv glvfxvvhg lq udwkhu

lqirupdo whupv dqg kdv qrw ehhq wkh vxemhfw ri uljrurxv dqdo|wlfdo zrun1

Kdylqj ghyhorshg d vlpsoh/ frpshwlwlyh prgho ri hqwuhsuhqhxuvkls dqg yhqwxuh fdslwdo/

zh irxqg wkdw d vxevlg| wr htxlsphqw lqyhvwphqw lqgxfhv yhqwxuh fdslwdolvwv wr fxw edfn

rq pdqdjhuldo vxssruw/ wkhuhe| lqfuhdvhv wkh ulvn lq vwduwlqj qhz �upv dqg uhtxluhv dq
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dgmxvwphqw lq sur�w vkdulqj1 Dq rxwsxw vxevlg|/ lq frqwudvw/ lv qhxwudo zlwk uhvshfw wr

dgylfh dqg wkh vwuxfwxuh ri wkh frqwudfw1 Lq orzhulqj frvw wr pdunhw/ erwk vxevlglhv uhgxfh

sulfhv/ vwlpxodwh ghpdqg dqg/ wkxv/ dwwudfw pruh hqwuhsuhqhxuv wr wkh lqgxvwu|1 Krzhyhu/

zlwk qr reylrxv glvwruwlrqv lq rxu frpshwlwlyh ehqfkpdun prgho/ zh irxqg qr zhoiduh

edvhg mxvwl�fdwlrq iru vwlpxodwlqj yhqwxuh fdslwdo dfwlylw| dqg vwduw0xs lqyhvwphqw1 Rqo| d

surgxfwlyh frqwulexwlrq ri wkh jryhuqphqw vxfk dv hqwuhsuhqhxuldo wudlqlqj/ whfkqrorjlfdo

dqg lqirupdwlrqdo vhuylfhv dqg vshfldol}hg exvlqhvv lqiudvwuxfwxuh lv fdoohg iru li lw lv frvw

h�hfwlyh1 Lw uhgxfhv frvw wr pdunhw dqg vwlpxodwhv lqgxvwu| rxwsxw dqg hqwuhsuhqhxuvkls1

Lw lv/ krzhyhu/ olnho| wr furzg rxw sulydwh pdqdjhuldo vxssruw wr vrph h{whqw1 Vxfk

jryhuqphqw vhuylfhv |lhog �uvw rughu zhoiduh jdlqv li wkh| duh frvw h�hfwlyh1

Rxu uhvxowv duh ehvw vhhq dv d ehqfkpdun fdvh wkdw frxog eh ghyhorshg ixuwkhu lq

pdq| lqwhuhvwlqj gluhfwlrqv1 Vxfk h{whqvlrqv frxog srvvleo| surylgh vrph udwlrqdoh iru

jryhuqphqw dfwlylw| rwkhu wkdq wkh surgxfwlyh frqwulexwlrq hpskdvl}hg lq wklv sdshu1

Iru h{dpsoh/ sxeolf srolf| pljkw kdyh wr dgguhvv wkh srwhqwldo glvwruwlrqv vwhpplqj iurp

lqirupdwlrqdo vslooryhuv dqg ohduqlqj lq wkh yhqwxuh fdslwdo frppxqlw|1 Ixuwkhupruh/ �0

qdqfldo frqwudfwv pljkw qrw dozd|v eh rswlpdo li wkhuh duh pruh wkdq wzr vwdwhv dqg h�ruw

lv frqwlqxrxv1 Lq vxfk frqwh{w/ glvwruwlrqv zrxog dulvh iurp �qdqfldo frqwudfwlqj lq wkh

suhvhqfh ri lqirupdwlrqdo dv|pphwulhv ^vhh Juhhqzdog dqg Vwljolw} +4<;9,/ ru Kr� +4<<7,`1

Dprqj wkh pruh wudglwlrqdo uhdvrqv iru jryhuqphqw lqwhuyhqwlrq zrxog eh lpshuihfw frp0

shwlwlrq dqg vwudwhjlf lqwhudfwlrqv dprqj yhqwxuh fdslwdolvwv1

Uhihuhqfhv

^4` Ehujhpdqq/ Glun dqg Xoulfk Khjh +4<<;,/ G|qdplf Yhqwxuh Fdslwdo Ilqdqflqj/

Ohduqlqj/ dqg Prudo Kd}dug/ Mrxuqdo ri Edqnlqj dqg Ilqdqfh 55/ :360:681

^5` Erdgzd|/ Urelq/ Pdxulfh Pdufkdqg/ dqg Slhuuh Shvwldx +4<<4,/ Rswlpdo Olqhdu

Lqfrph Wd{dwlrq lq Prghov Zlwk Rffxsdwlrqdo Fkrlfh/ Mrxuqdo ri Sxeolf Hfrqrplfv

79/ 46604951

^6` Exfkkro}/ Zroijdqj dqg Ndl D1 Nrqudg +4<<<,/ Ulvlnr xqg Vwhxhuq/ Iuhlh Xqlyhuvl0

wdhw Ehuolq= Glvfxvvlrq Sdshu Qu1 4<<<2471
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^7` Fruqhool/ Iudqfhvfd dqg Ryhg \rvkd +4<<:,/ Vwdjh Ilqdqflqj dqg wkh Uroh ri Frq0

yhuwleoh Ghew/ Orqgrq Vfkrro ri Hfrqrplfv/ plphr1

^8` Jrpshuv/ Sdxo D1 dqg Mrvk Ohuqhu +4<<<,/ Wkh Yhqwxuh Fdslwdo F|foh/ Fdpeulgjh=

PLW Suhvv1

^9` Jrugrq/ Urjhu K1 +4<<;,/ Fdq Kljk Shuvrqdo Wd{ Udwhv Hqfrxudjh Hqwuhsuhqhxuldo

Dfwlylw|B LPI Vwd� Sdshuv 78/ 7<0;31

^:` Juhhqzdog/ Euxfh F1 dqg Mrvhsk H1 Vwljolw} +4<;9,/ H{whuqdolwlhv lq Hfrqrplhv Zlwk

Lpshuihfw Lqirupdwlrq dqg Lqfrpsohwh Pdunhwv/ Txduwhuo| Mrxuqdo ri Hfrqrplfv 434/

55<05971

^;` Kr�/ N1 +4<<7,/ Wkh Vhfrqg Wkhruhp ri wkh Vhfrqg Ehvw/ Mrxuqdo ri Sxeolf Hfr0

qrplfv 78/ 55605751

^<` Ndqexu/ Udyl V1 +4<;3,/ Ulvn0Wdnlqj dqg Wd{dwlrq= Dq Dowhuqdwlyh Shuvshfwlyh/

Mrxuqdo ri Sxeolf Hfrqrplfv 48/ 49604;71
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^46` Ohuqhu/ Mrvk +4<<<,/ Wkh Jryhuqphqw dv Yhqwxuh Fdslwdolvw= Wkh Orqj0uxq H�hfwv

ri wkh VELU Surjudp/ Mrxuqdo ri Exvlqhvv :5/ 5;8064;1
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